Myocardial cAMP and calcium levels in the calcium paradox.
In a graded model (minimal, subtotal, total) of the calcium paradox phenomenon induced by a progressive increase in the flow rate and volume (5 ml, 10 ml, 45 ml) of calcium-free perfusion (5 min) the severity of tissue injury on calcium repletion was related to a potential elevation of cAMP during calcium depletion. In the subtotal and total models of the calcium paradox a 50% increase was found for tissue cAMP after calcium-free perfusion, but no such rise could be associated with the minimal calcium paradox. In the study tissue injury, as assessed by whole tissue and mitochondrial accumulation of calcium and by myocardial leakage of creatine kinase, could only partly be related to cAMP changes. It is concluded that calcium-free coronary perfusion induces a complex series of events favouring excessive calcium entry, only one of which may be related to a change in cAMP.